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(54) METHOD FOR PREPARING A S.LICATE-CALCIUM PRODUCT 

The ,nven.,on re,a»es ,o me constructs materials industry, specf.caily .c the product 

A method ,s known for preparing Na 2 0 CaO 6S.C, by the autoclave treatment of a 
mKtU re o, sod,um metas.iicate, s.lica. and calcium metas.iicate; the prec,p„a,e obta.ned after 
fl |, ra «ion of the autoclave slurry, centring Na ; 0 CaO 6SO, ,s dned [1). 

Drawbacks of th,s method are the comply of the process ,o, prepare sod um- 
Ccum s,l,ca.e these are related to the necess,«y of first preparing sodium metas.ca.e and 

^metasilicate.theuse of freshly precipitated starting components, wh.ch are d,ff,cu to 
piss, the h.ghthenma, power consumption, the comply of the ins—t.on. and the 
h,gh manufacturing cost of the target product 

The method for preparirig the hydros„,ca.e product by hydrothermal treatment of calcum 

nature and the achieved result [2] 

A drawback o, the pnor-art metnoo ,s ,ne ,a,get products fow -duius because of ,he 
mp „ss,b,l,.y o. ob,a,n,n g a product wi* the composition Na?0 CaO 6Si0 2 by the Known 

rr.ethod. 
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The o b) ect of the ,nvent,on is to increase the .ilicon modulus of the target product and to 

intensify the process. 

The object is achieved by using an alkaline silicic solution, having a rat,o of S,0 2 to 
Na.O. „ of 3 0-3.2 and a molar ratio of Si0 2 to CaCO, of 5.9-6.0. according to the method for 
preparing the silicate-calcium product by hydrothermal treatment of calcium carbonate With an 
alkaline silicic solution, and by running the process at 1 80-220'C 

increasing the temperature intensifies and assures the start of the process of the 
calcium carbonate decomposite. The formed CO/ ,on ,s absorbed with the sodium caustic 
re ma,n,ng ,n the solution. Increasing the temperature from 180 to 220'C achieves the ob )e c< as 
follows' the lower limit (18TO increases and intensifies the degree of carbonization of an 
alkaline silicic solution already partially carbonized to 100-105%. decreases the silica coment ,n 
the filtrate and starts the complete precipitation of amorphous Silica; the upper l,m,t (220 C) 
results ,n the complete precipitation of silica. Thus, running the process a, the indicated 
temperatures simplifies and intensifies the complete precipitation of silica. Further regulation of 
,„e process to obtain the target product is carried out w,.h the CO,' ,on, which forms from 
calcium carbonate and totally precipitates silica from the solution. For this reason, the proposed 
va ,ues for the silicon modulus o, the alkaline silicic solution SiO./Na^,, = 3.0-3 2 *.h a soda 
content (8,0.) / (N*Q~ ♦ Na 2 0^> - 10-15, and accordingly with a molar ratio 3,0,/CaCC, 
= 5 9-6 0 are used to achieve the object, because the process of the complete precipitation of 
amorphous silica by reaction with CaO is simplified and intensified I. is no. advisable to exceed 
the limits of the proposed values for the sil.con modulus, because a high-silicon product can be 
obtained with the composition of Na 2 D CaO 6Si0 2 only within the indicated intervals. 
The method is described as follows. 

During the hydrochemical treatment of high-silica-containing rock, such as perl.te, 
tnpolite quartz sand, diatomite. quartzite. etc.. it is not necessary to prepare sodium and 
calcium me,as„,ca«e from the alkaline silicc solution. ,« is necessary to obtain immediate y the 
alkaline silicic solution with a silicon modulus S,0 2 /Na 2 O au „ = 3-3.2 or Si0 2 /Na 2 O w =1^0-10. 
After addition of CaCO, with a molecular ratio S,0 2 /CaCO, = 5.9^ or Na 2 0 3S,0 2 ,CaCO, = 
and P art,a, carbonization to 85 0-95 0%. where Na.O^CaCO, = 1 .9-2, the mixture is 
inferred to a continuously running autoclave for hydrothermal treatment a. 180-220X for 1- 

1 5 h. the obtained slurry ,s filtered A sod.um -calcium Silicate w;,h the composition 

Na 2 0 CaO 6Si0 2 is obtained in the precipitate 

The concentration of the alkaline silicc solution SiO, of 85-95 g/L. Na 2 0 OT „ of 30-33 

g/L. and Na 2 0„ 0 of 30^32 g/L of carbonate alkal, at the same time makes it possible to 
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accelerate the breakdown o, the rocks; the obtained r„,ra,e-soda so lu >,on, coining 4-5 g/L o, 
S,0 2 ,s transferred for the partial causttfca.ion and reuse, and the precipitated calcium 
carbonate is used for the preparation of sodium-calcium stole. 

Curing , be autociave process. CO," is removed from calcium carbonate, , be aire dy 

Wlth CaO, and conditions for tbe preparation of Na ; 0 CaO 6S,0 2 are created Tbe degree 
carbonization of the solution approaches 1 00-1 05%. 

330 mL of the alkaline silica solution, w,.h a concentration of S,0 2 of 90 g/L, 
Na,Cw of 31 g/L, and Na ; Cw of 31.3 g/L with a silicon modulus of Si0 2 /Na 2 0„ „ = 3 and 
m „ ecuiar ratio o, S,0 2 /CaCO, = 5.9-6. is combined with 8.1 g of calcium carbonate and 
;: y ca,bon l2 ed,ro m 6a.o 8 5.8 % ,heli q uid P hasem,ermsofa,k a ,ihas,hecompos,t,on 

N aO ,0,151 g/L and Na j0 ^ of 48.23 g/L. The slurry is Placed in the autodave^te 

f „,ered and washed The nitrate has the following composition: o, 43.7 g/L, 

3,53 g/L, and Si0 2 of 4.15 g/L. 

Chemical compos,«,on of tbe precipitate, %: Si0 2 , 69.19; CaO. 10.76 N*0. _ 
cal c,na„on,oss.5e9,andmo,s, U recon,en, 2 .44 The precise has • 
58 7% The prec, P1 «a.e ,s dned and as a result, a sodium-calcum silicate Na 2 OCaO 6S O 
lined, which ,s used as a raw matena, for glass, and the fHtrate ,s returned ,o, repeal 

CaUS,,f ' C ^330 mLo,^ 

Na O , of 31 76 g/L, and Na,O u „ of 61.35 g/L with a silicon modulus S,0 2 /Na 2 O„ u „ - 3-15 
N.A». 31 g w , th b caic)um carbonale and 

and molecular ratio o, Si0 2 /CaLUj :> 

part ,a,ly carbonized to 84.9%; the liguid phase ,n terms o, alkal, has the compos.tion. Na 2 0 , 

aised t 220'C. and the process ,s continued for 1.0 h The obtained slurn, ,s fiitere nd 
Tsl. The filtrate has the following composition;^, o,75 23 g/L. Na 2 0 OT „ of 2.88 g ,L, 

" S ^^, composition of the preco„a,e %; SO,. 69.93. CaO. ,0.87; N a 2 0. 12 84; 
..,-.,,„„ ,,ss 4 97 and moisture content. 2 17 The precipitate is dned and as a result, a 
:;,um-ca,c,um siiicate Na 2 0 CaO 6S,0 2 ,s obtained, which se.es as a raw materia, tor giass 
andth e„ra t e,s returned to the cycle for <^^~^*™<*™ 

Example!. 330 mLo, the alkaline sihcc soimon. *..n a. 
g,L. N*a». o, 27 6 g/L. Na 2 0„ o, 60 85 g/L, w„h a silicon modulus o, Si0 2 /Na 2 0«, - 
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and molecular ratio S,0 2 /CaC0 3 = 5.9-6, is comb.ned with 7.5 g of calc.um carbonate and 
partially carbonized to 84.5%; the liquid phase in terms of alkali has the following composition. 
NaA™. of 12.26 g/L and NaA* of 76.72 g/L The slurry is placed in an autoclave, the 
temperature is raised to 180°C, and the process is continued for 1.5 h. The obtained slurry is 
filtered and washed. The filtrate has the following composition: Na a CW 74.86 g/L; NaA™,. 
3.12 g/L; and Si0 2 , 4.73 g/L 

Chem.cal composition, %. S,Q 2 , 68.75; CaO, 10.32; Na 2 0. 11.89; calc.nat,on loss, 6 01; 
moisture content, 2.94. The precipitate is dried and as a result, a sod.um-calc.um s.l.cate 
Na 2 O CaO 6SiQ 2 is obtained, which is used as a raw material for glass, and the filtrate ,s 
returned to the cycle for repeated caustification. 

Claim x , 

Method for prepanng a sil.cate-calcum product by hydrothermal treatment of calcum 
carbonate with ah alkaline s.licic solution, characterized in that to intensify the process and to 
increase the silicon modulus of the target product, an alkal.ne silicic solution ,s used at a rat,o of 
SI0 2 to Na^,, of 3.0-3.2, and a molar ratio of 3,0, to CaCO, of 5.M.O. and the process ,s 
run at a temperature of 18O-220°C. 
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